Transcriptional vs. posttranscriptional control of neuropeptide Y gene expression.
Human neuropeptide Y (NPY) gene expression occurs exclusively in the central and peripheral nervous systems requiring complex cell-specific regulation. In this study we have examined the effect of modulating the second messenger systems involving protein kinase A and protein kinase C on the expression of the NPY gene in different neuronal cell types. We report that the effects of 12-O-tetradecanoyl phorbol-13-acetate (TPA) and forskolin on a neuroblastoma cell line (LA-N-5) and a pheochromocytoma cell line (PC12) are mediated through both increased transcription of the NPY gene and through stabilization of NPY messenger RNA (mRNA). After 8 h of treatment TPA and forskolin increase the steady-state level of NPY mRNA 10- and 12-fold in LA-N-5 and PC12 cells, respectively. This response in neuroblastoma cells is due to an increase in the half-life of NPY mRNA. The response in PC12 cells is mediated by both increased mRNA stability and increased transcription. Transient transfection analyses using PC12 cells indicate that only 51 base pairs 5' to the transcription start site are necessary for the TPA and forskolin induced transcriptional response. Thus, these experiments demonstrate that TPA and forskolin effect the regulation of the NPY gene via transcriptional and posttranscriptional mechanisms in a cell-specific manner.